Endoplasmic reticulum-associated protein quality control and degradation: screen for ERAD mutants after ethylmethane sulfonate mutagenesis.
Proteins destined for secretion in eukaryotic cells enter the endoplasmic reticulum (ER) in an unfolded state and are properly folded in this organelle and sent to their final destination. Misfolded or orphan proteins are retained in the ER by a quality control system, retrotranslocated into the cytosol and degraded. Soluble and membrane proteins were found to require a basic machinery for elimination. It is composed of (1) the E1 (ubiquitin activating), E2 (ubiquitin conjugating), and E3 (ubiquitin ligase) enzymes, which polyubiquitinate the substrate proteins during retrotranslocation; (2) the trimeric AAA-ATPase complex Cdc48-Ufd1-Npl4p, which liberates the polyubiquitinated proteins from the ER; and (3) the 26S proteasome, finally degrading the misfolded proteins. Additional components for degradation of soluble or membrane proteins may vary depending on the nature of malfolded proteins. It is therefore of utmost importance to gain insight into the different components of the ER protein quality control and degradation system required for the elimination of the substrate variety. Protein quality control of the ER and subsequent degradation are evolutionarily highly conserved from yeast to human. The yeast Saccharomyces cerevisiae is therefore an elegant model organism for a search of new components of the ER quality control and degradation machinery, because it is easily amenable to genetic and molecular biological experimentation. In this chapter, a genetic approach is presented, which leads to the isolation of mutants and to the identification of proteins involved in protein quality control and ER-associated degradation (ERAD). The method resides in ethylmethane sulfonate (EMS) mutagenesis of a yeast strain followed by screening for stabilization of soluble ERAD substrates, two mutated and consequently malfolded vacuolar enzymes, carboxypeptidase yscY (CPY*) and proteinase yscA (PrA*). Both malfolded proteins are retained in the ER lumen and become substrates of the ERAD machinery.